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ABSTRACT 


This study explores the phenomenon of differential fertility in 
Guyana. The 1960 census data have been used for the analysis. 

Since birth registration data are not available by ethnic origin, 
the computation of direct fertility measures was rendered impossible. 
But it was possible to derive estimates of direct measures from indirect 
ones such as the child-woman ratio which can be obtained from census 
data. Two methods have been employed for estimating direct measures 
from indirect ones for Guyana. Using the Bogue-Palmore procedure, esti- 
mates of the crude birth rate, the age-specific fertility rates, and the 
general fertility rate were obtained. Application of the technique 
developed by Rele yielded estimates of the gross reproduction rate and 
the crude birth rate. 

The results obtained by these two methods show that the 'Mixed" 
group has the highest fertility in Guyana followed by the East Indians, 
the Amerindian, the Negro, the Chinese and the Portuguese, in that 
order. 

Three hypotheses derived from earlier studies have been used to 
explain the differences in fertility between the East Indians and the 
Negro: 

1. If a female population in a group is characterized by 
a larger incidence of unstable unions, that group will have lower 
fertility than one which is not so characterized. 


2. If the proportion of single women in reproductive ages in 
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a population segment is larger, then that segment will have lower 
fercis ity. 

3. If a population group has a higher proportion of females 
with a certain level of education, then that population group will 
experience lower fertility than one with a lower level of education. 

Multiple regression analysis with child-woman ratio as the 


dependent variable confirms two of the hypotheses. 
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CHAPTER I 


INTRODUCTION 


There is no event in personal history more significant 
for the future than becoming a parent and there is no 
pattern of behavior more essential for societal survival 


than adequate fertility. . . . The individual and social 
importance of proper knowledge of this vital activity 
cannot be overstated. . .. changes in procreative be- 


havior are influential accompaniments of virtually every 
variation in the fortunes of society (Ryder, 1959: 400). 


Concern with rapid growth of world population during the second 
half of the current century has encouraged and focused attention on 
studies of human fertility and reproduction. There are biological con- 
straints on human reproduction, but fertility mostly results from 
decisions made by people, as they are influenced by group norms and 
social institutions. Most social demographers, however, maintain that 
all of the large differences that have been identified are cultural and 
social, not biological in origin. 

Demographers have paid increasing attention in recent years to 
differential fertility within populations according to class, education, 
racial groups, and other kinds of differentiation. This type of proce- 
dure permits a more detailed analysis of the level of changes in 
fertility. There are a few reasons for it: 

1. The size of homogenous groups is relatively small in com- 
parison with the whole nation. Consequently, we are able to isolate 


the determinants of reproductive behavior more easily. 
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2. The knowledge of more precise fertility differentials may 
serve as a basis for estimating more accurately the future trends of 
fertility in the whole population. 

3. From the fertility differences between groups, we can 
determine the proportions of the total population which these groups 
will constitute in the future (Thomlinson, 1965: 173). 

Guyana is a nation in South America about whose population very 
little is known. The research attempted here will concern itself with 
the population of Guyana. 

Guyana is an old Amerindian word that means "Lands of the 
Waters." There could hardly be any better name for this area since it 
has a heavy rainfall and many large rivers--the Essequibo, the Demerara, 
and the Berbice, to name a few. 

Guyana is located in the northeast corner of South America. It 
shares borders with Surinam on the east, Venezuela on the west, and 
Brazil on the south (see Figure 1). Guyana, with an area of 83,000 
square miles, is a country about the same size as Great Britain. 
However, its population according to the United Nations' estimates for 
1971 was 720,000. 

Geographically, we can distinguish three parts of the country: 
a.coastal zone, a forest area, and a savannah region. Only the coastal 
strip has so far been of major social and economic importance. The 
coastal zone is some 270 miles long and at most 20 to 30 miles wide. 
Approximately 90 per cent of the total population lives there, crowded 
on a small area of only a thousand square miles. As may be expected, 


the interior is virtually uninhabited. For the whole country, 
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the population density is between six and seven per square mile. 
Permanent cultivation of the coast lands is based on monoculture. The 
principal economic crops include sugar cane, rice, and coconuts. Pro- 
duction of sugar and its by-products comprises the most important 
economic activity. The coastal area is not only significant from this 
point of view but also from the fact that all productive industries are 
found here. 

Almost 70,000 square miles of the country, that is, over 80 per 
cent of the total area, is covered by forest. This area extends beyond 
the coastal area. The forest area is economically important for the 
country. Mineral deposits--bauxite, gold, diamonds, and manganese--are 
to be found there. Also, the lumber industry is an important resource 
for Guyana's economy. 

The savannahs extend over an area of 6,000 square miles. This 
small area in the southwestern part of the country is suitable for 
cattle grazing. However, the remoteness oeREne district makes marketing 
a problem. 

Seventy-one per cent of the population in 1960 consisted of 
residents in villages on the coastal plain. The two largest cities, 
metropolitan Georgetown and New Amsterdam, contained less than one-third 
of the population in 1960. In comparison with other South American 
countries, Guyana is relatively little urbanized. For example, Chile 
in 1964 had an urban population of 68.2 per cent and Uruguay 82.2 per 
cent (Bogue, 1969: 469). 

The country enjoys a very high precipitation, with an average 


of over 80 inches of rainfall annually. The temperature is uniformly 
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high on the coast, never falling below 60 degrees Fahrenheit nor rising 
above 90 degrees Fahrenheit. This climatic stability is primarily due 
to the influence of the strong Northeast Trade Winds. The climate in 
the hinterland is not so uniform as it is on the coast. Rainfall is 
sometimes as low as 40 to 50 inches annually, with temperatures on 
mountain ranges falling as low as 25 degrees Fahrenheit (Poonar, 
1966:%,,166).. 

The original population, Amerindian, does not form a significant 
social group in Guyana (about 4.5 per cent). They live mainly in the 
interior, where they engage in agriculture and hunting. They are split 
into several different tribes, each of which speaks its own dialect. 

In the early days of colonization, the Indians suffered from slave raids 
and from European diseases. 

The rest of the present population has been built up from 
immigrants. It is one of the most important distinctions, when compared 
with other South American countries, that migration was the dominant 
factor in population growth during one century, from 1830 to 1917 (Ro- 
berts, 1960). Two types of migration developed as a direct response to 
the shortage of plantation labor after slavery was abolished in Guyana 
in 1834. The most important one, from the political and the demographic 
points of view, was indentured immigration which had already commenced 
before 1834 when it became apparent that the period of slave labor was 
over. This type of migration continued up to 1917. Migrants came from 
India, the West Indian islands, Britain, Germany, Portugal, and other 
European countries, and from China. The most important immigrant group 


was, however, that of the East Indians. Between 1846 and 1917, 
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about 239,000 came to Guyana (Roberts, 1960). 

The second type of migration that occurred during the same 
period of time was the shift of population from the older and more 
densely settled Caribbean islands to the newer and more sparsely 
settled colonies. 

Guyana's multi-racial and multi-ethnic society has emerged as 
a result of these two types of migration and the subsequent intermin- 
gling of races. According to the 1960 census, the population can be 
classified into several ethnic groups (see Table 1). In comparison 
with other South American countries, we would find that Europeans or 
their descendants form a much larger proportion of the total population. 
In many other South American countries (e.g., Peru, Bolivia), the pro- 
portion of native peoples is considerably high. While East Indians 
form the largest group in Guyana, their number in other South American 
countries is negligible. 

During the first two decades of the twentieth century, there 
was a marked decline in indentured immigration and considerable outflow 
from the region as a result of a depression in the sugar industry. In- 
creased emigration combined with high death rates produced a notable 
decline in the growth of the population. According to available data, 
the population of Guyana was 289,140 people in 1911 and 288,541 in 1921, 
showing a decline of 0.2 per cent. 

Before 1917, immigrants arriving in Guyana had a very unbalanced 
sex composition. For example, among the East Indians there were 40 fe- 
males per 100 males (Smith, 1962: 8). This situation, combined with 


high mortality resulted in a low natural increase in the population. 
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TABLE 1 


ETHNIC GROUPS IN GUYANA 


ETHNIC GROUP NUMBER PER CENT 
Negro 183,950 33.0 
White 327 0.6 
East Indian 267.,807 48.0 
Chinese 4,074 0.7 
Mixed 670d bz 10 
Amerindian 25-49 3.5 4.0 
Lebanese, Syrian 69 0.01 
Portuguese Sl? a0 


Source: British Guiana, Population Census 1960, Vol. II, Part A. 


It was only after the First World War that important changes took place. 
Declining mortality and increasing fertility produced a high rate of 
population growth. The years following 1920 witnessed a continuous 
decline in death rates. Mandle (1970) studied the mortality situation 
in Guyana for the period 1911-1960. His conclusion, one which is typi- 
cal for any developing country, was that the decline was caused not by 
economic advances but (agraveneite in general health conditions. Mandle 
estimates that about 40 per cent of the post-Second World War decline 
was a consequence of the DDT program. Thus the gradual decline in the 
death rate, which took a sharp gradient in the post-war period, even- 
tually resulted in a high rate of population growth ranging between 
three and four per cent. The Guyanese population had increased to 
560,330 at the time of the 1960 census, almost doubling since 1921. In 
1920-1922, the average life expectancy of men was 33.5 years and for 
women, 35.8 years; by 1950-1952, it had risen to 53.2 and 56.3 years 
and by 1960 to 59.0 and 63.0, respectively (United Nations Demographic 
Yearbook 1970). 

Of course, a decline in the death rate could not account, by 
itself, for the rapid population growth. There was also an upsurge in 
the birth rate. While the average death rate in the period 1931-1935 
was 22.5 per 1,000, in the period 1957-1961, it was 10.0, almost half as 
large as it was thirty years ago. However, during the same period, we 
find that the crude birth rates were 32.2 and 43.5 per 1,000, respec- 
tively (Newman, 1964: 35). Needless to say, these two processes, 
occurring in the opposite direction, naive been responsible for a major 


upsurge in the rate of natural increase. In 1931-1935, the rate of 
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natural increase was 9.7 while in 1957-1961 it was 33.5, three times 
larger than the rate which prevailed thirty years ago (Newman, 1964: 35). 

Extensive studies on different fertilities have been carried 
out in the United States. The best known of these is the Whelpton- 
Kiser Indianapolis study (1941). The authors attempted to explore 
social-psychological factors affecting fertility differences. Though 
their findings concerning the interrelations between family size, con- 
traceptive usage, and socio-economic status were significant, the 
search for attitudinal correlates of family planning yielded rather dis- 
appointing results. The Princeton studies (Westoff, et al., 1961, 1963; 
Bumpass, et al., 1970) contributed to our knowledge of social variations 
in contraceptive knowledge, in contraceptive practice, of fertility 
expectations, and of actual fertility. 

The "Growth of American Family" studies were designed to obtain 
data on contraception and fertility expectations which could be ana- 
lyzed to provide explanations of fertility differences in terms of 
social variables. One such study (Freedman, Coed bes 1959) showed the 
important fact that families in the United States typically limit the 
number of children they have to two to four and that differentials in 
fertility by socio-economic status and urban-rural residence are 
narrowing. 

Studies done by Bogue (1969) reveal that in the United States 
there is a strong inverse correlation between the educational level at- 
tained and the level of fertility. The highest levels of fertility are 
found among women with no schooling; women with college educations had 


the lowest fertility. 


7 7 ' a - a ae 


~~ 


L(t £0808: chesnil) gue xii scrents Solano ake aga ots onde gai 
SALAS a8 KE debAy Io coml 28d OMT. .asdaae Sorta’ nda mb aeo 
eeckgue of Netgmessn. azordus oT . (LOOX) xbuam etinquas tink, age 
Ayowit? \esooseetR Rb ys t tore gotso8 Ein erated Ino tgrtodrenqetalaon 
—neo ,ctle vitend resided enobinlerisint add gabersone: waypbbedd- sheds 
odd Jamo Pnghe s7e0 words »)denose-pisow bas , oyna evieuenees 


: 
n 


auth petteds bubfeiy gatonst, yim? to esseferzos Intbudesse 203 dozen 
;€0er . hogs iui Pavveaw) eethete sotsprist ed? .ealveut gotenioggs 
avediierenw inbgee Yo Sglsivonsl wo o> bosudisaaen (OTC! .. le ae .eeegnde 
erelig<e3 2o pedtaha7y ewtiqenozz%o2 ni , oybe!l wera evényeugmmaam ld 
.V2Nvar? Levdoe Te tne ,ssoksetosges 

atetdo of heogtesh sxsw eatbute "ylinei opolsandh to dewosd" off : 
“one of Uline fotty anotoaiseqie yititirs] bra mols qa9asgno ao egab 

30 ewrsd ab eesneas lb yriiioxe? to weotuacnloee ebdverg of benyl 

$82 bervode (82! ,.dn ds ,mombuer7l) YLute sue sch |. onldetoey Ledooe 
sid dim) yitkolqya esgese bagial ofa et eetiwnd snd? aon? deeszoquk 
ot slettress?ith tails bum 2v0i 01 ow o3 sad yous asthiid> Io sede 
oe sombbitees uewr-tedty ins evsere sloonons-olson 46: 4attound 

(nto wm 

SeetR WestoY 449m) smal Leovde {2BCT) sugod yo nibh aatbW on 
een sh to SE he Sa te Nap a 


10 


A number of studies and surveys on differential fertility were 
carried out for Latin American countries. Perhaps one of the most com- 
prehensive studies of differential fertility for this part of the world 
was done by the Population Branch of the United Nations' Secretariat in 
1958. The findings of this study, based on child-woman ratios, show 
that fertility is uniformly low for urban women. 

A comparative analysis of fertility for several Latin American 
cities done by Miro and Rath (1965) reveal that fertility in these 
cities differed according to age, marital status, place of birth, 
educational level, religion, and occupational OTArnBot the women 
interviewed. 

Stycos (1963) found that in Peru fertility was highest in the 
Spanish rural areas and lowest in the Indian urban areas. He advanced 
the hypothesis that these differences may be due to differential mating 
patterns on the part of Indians and Mestizos. He suggested, moreover, 
that due to more permissive norms concerning sexual relations, Indians 
establish cohabiting relations later than do Mestizos and that such 
unions are less stable than Mestizo ones, even though common-law 
relations are more characteristic in Spanish-speaking areas. 

According to Neiva (1966), in Brazil the average size of a com- 
pleted family for the "mixed" group was 6.3, the highest among all 
ethnic groups (see Table 2 for a similar result on Guyana). The white 
fertility was second with a size of 6.0 followed by the Negro group 
With a size of 5.6. 

Studies by Blake (1961) and Stycos (1968) also reveal that 


there exist fertility differentials in the South American, or the 
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Caribbean region. In view of the unique history behind the growth of 
population in Guyana, it is clear that the different ethnic groups may 
exhibit differences in reproductive behavior. 

The plan of the thesis is as follows: Chapter II is devoted to 
a discussion of the demographic methodology employed in the estimation 
of the characteristics of the different ethnic groups comprising the 
Guyanese population. Estimates are presented in Chapter III. The pheno- 
menon of differential fertility in Guyana is discussed in Chapter IV. 
A summary of findings and problems of future research are given in the 


last chapter. 
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CHAPTER IT 
METHODOLOGY 


Methodology is the most important part of an empirical study, 
and in the analysis of vital events such as fertility and mortality 
there are two major aspects to an inquiry. In the case of fertility, 
we can study: 

1. fertility trends over time, and/or 

2. differential fertility between groups of a population. 


The latter inquiry is, of course, the core of the thesis. 


Za Availability of Data 

Demographic statistics are relatively the best in the social 
science disciplines, though far from perfect. By and large, the quality 
of population statistics has improved over time and, for any period, is 
best for the developed nations. It is generally accepted that demo- 
graphic statistics for most developing countries are insufficient or 
non-existent. As we move from mere counts of total population to more 
detailed statistics such as distribution, composition of a population, 
the scarcity of demographic statistics increases rapidly. The amount of 
ees eee of a population gathered varies from region to region, 
and well as from time to time. 

Though Guyana is certainly a developing country, it has rela- 
tively reliable registration and census data. Despite this positive 


factor, we cannot find in the 1960 census the necessary information 
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concerning the various ethnic groups for the development of estimates 
of birth rates for those segments of the Guyanese population. The pro- 
blem here is that the data on registration of births are not published 
separately for the various groups. The reasons for this non-availability 
of published statistics may be political, religious, or administrative. 
Ze Methods of Estimation of Direct Fertility 

Measures from Indirect Ones 

A number of different fertility measures depending on data 
availability have been developed, each of which has its own advantages 
and disadvantages in describing fertility. These nena eee can be classi- 
fied into two basic groups: direct measures of fertility (such as crude 
birth rate, general fertility rate, or age-specific fertility rate) and 
indirect measures of fertility (such as various types of child-woman 
ratio). The first group of measurements is derived from vital statistics 
and census data. The indirect measures are derived from census data 
only. Until now, the indirect measures of fertility have been used more 
extensively in demographic research pertaining to developing nations. 
For almost two-thirds of the world's population, the registration of 
birth is incomplete or non-existent to the extent that it is essentially 
unsuitable for any worthwhile demographic research. The indirect mea- 
sures conceal, however, factors other than fertility and as such are 
less precise than direct measures. 

The CHILD-WOMAN RATIO is designed to furnish a measurement of 
fertility where birth statistics are incomplete or not available and the 
handy data are the distribution of population by age and sex at the time 


of a census. The child-woman ratio is defined as follows: 
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child-woman ratio = number of children under age 5 according 
to the census 
female population in the age group 15-44 
according to the census 
However, the ratio is based upon the survivors of births during 
the five years preceding the census. It thus unavoidably includes the 
effects of infant and childhood mortality during this period and, there- 
fore, tends to underestimate fertility. As a consequence, the absolute 
values of this ratio have less relevant significance. The utility of 
the ratio lies in its ability to serve as a relative measure of fertil- 
ity, for comparing different sections of the same population (Barclay, 
DIDO CL ye ja 
Because of the non-availability of data for the various ethnic 
groups in Guyana, we are unable to compute direct fertility measures 
for these groups. However, because of the availability of census data 
by age, we can estimate direct measures from such indirect ones as the 


child-woman ratio. Two methods for this type of exercise will be 


explained in the following paragraphs. 


ad Bogue-Palmore Method 

With the help of regression analysis, Bogue and Palmore (1964) 
have developed important mathematical relationships between direct and 
indirect measures of fertility. Their work essentially involved three 
major steps: firstly, they tried to establish empirical interrelation- 
ships between each direct measure of fertility; then they applied this 
same procedure to indirect measures; thirdly, they tried to establish 


relations between direct and indirect fertility measures. 
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In order to develop their mathematical relationships, Bogue and 
Palmore selected 50 nations whose data, covering the period 1955-1960, 
provided reliable information on the following: 

1. births by age of mother; 

2. population by age and sex; 

3. imaritaliestatus :eand 

4, deaths of infants during the first year of life 
(Bogue and Palmore, 1964: 318). These data enabled them to compute all 
direct and indirect fertility measures. 

Bogue and Palmore correlated the direct and the indirect mea- 
sures. They obtained a set of high correlations between direct and 
indirect measures of fertility. The parameters of the regression equa- 
tions are shown in Table 3. This result is of considerable significance 
since it makes possible the estimation of basic fertility measures from 


indirect ones within a narrow margin of error. 


2.4 Rele's Method 

It has been shown elsewhere that age and sex are the basic 
characteristics in demographic analysis. In fact, all other popula- 
tion characteristics are contingent in one way or another on age and 
sex distributions (Hawley, 1959: 370). These two characteristics are 
important not only from the social and economic point of view but also 
because of their independent variability. These two basic characteris- 
tics of individuals are in no way determined by such things as 
education, marital status, or other similar demographic traits. 


Furthermore, age and sex composition of a population can be known in 
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advance under certain conditions: that is, when the age schedules of 
mortality and fertility are given and no migration assumed, a definite 
age and sex composition will emerge. 

The emergence of an age composition may be shown by the stable 
population concept or its derivative quasi-stable theory. It assumes 
that a population is characterized by constant age-specific schedules of 
fertility and mortality and is closed to migration. If these conditions 
prevail in a population for a long period of time, such a population 
will experience a fixed rate of natural increase and unchanging (stable) 
age and sex composition. 

In Rele's monograph (1967), the stable population theory was 
tested and through its application Rele was able to estimate three 
basic fertility measures: the gross reproduction rate, the intrinsic 
birth rate, and the crude birth rate. He based his study on the theo- 
retical relationships of the age distribution of population with 
measures of fertility and mortality where no migration is involved. 

This method, like the Bogue-Palmore one, enables us to estimate birth 
rate, or allied measures of fertility, for countries with inadequate 
data. 

The important fact is that the age distribution can be obtained 
from the census. As stated earlier, the present age distribution can 
ne seen as a result of past trends in the components of population 
growth, namely birth and death rates. This is the central idea of 
Rele's method. The age distribution is not seriously affected by 
changing mortality, the reason being that when mortality changes from 


one level to another, the change tends to affect all ages (though the 
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magnitude of this change varies from one age to another). On the other 
hand, fertility change affects only the age zero (Ryder, 1959: 408). 
When fertility has been constant over a long period of time, an approxi- 
mate idea of a population's mortality level is sufficient for us to 
make fairly accurate estimates of its fertility, based on the age dis- 
tribution. This is feasible because the relationships between the 
birth rate, the mortality rate, and the age distribution are at all 
times the same as in a stable population where the present conditions 
of fertility and mortality have already prevailed over an indefinite 
period of time (United Nations, 1967). To ascertain the validity of 
the model through comparison of estimated values with those from the 
registration data, the model was initially applied by Rele to European 
countries with good demographic data, yielding fruitful results. The 
method was then applied to the estimation of the fertility rates of 


Latin American countries. 


Bed Assumptions Underlying the Rele Approach 

Rele (1967) makes the important assumption that the relative 
age-specific fertility schedules for women in different reproductive 
age groups show a certain constant pattern. This pattern is independent 
of general fertility levels. The justification for this assumption was 
provided by the actual findings on the age-specific fertility rates for 
52 countries. Though they differed considerably in their levels of 
fertility, the age-specific fertility rates for the six five-year age 
groups 15-19, 20-24, . . ., 45-49 showed a consistent relationship. 


This enabled Rele to express the whole set of age-specific fertility 
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and mortality rates by one index of fertility and mortality. Rele 
employed gross reproduction rate and e, as a measure of fertility and 
mortality, respectively. 

However, one more important assumption is considered in the 
model. As mentioned earlier, the variations in the age distributions 
are little affected by mortality. Thus, it would be possible to ascribe 
one age distribution to a rather wide range of different mortality 
levels. As a consequence, the precision of estimation would be in 
doubt. Is it possible to remove this shortcoming of the model? 

The utility follows from the fact that from any two non- 
redundant characteristics of a population, all others can be estimated. 
Rele showed that each of them can be expressed as a function of gross 


reproduction rate and e, in the following way: 
Pp g vi 


C £(GRR, e°) 


1 


C 


9 = g(GRR, e,) 


where Cc) and C., are two non-redundant characteristics. 

In effect, the values of gross reproduction rate and e3 can be 
obtained from functions of Cy and C,. In the United Nations' Study 
No. 28 (1958) it has been shown that only one solution exists for most 
characteristics of stable population. Where the above assumptions are 
imposed, it then implies that gross reproduction rate and ej are unam- 
biguously determined. Thus, on the basis of any two population 


characteristics, it is theoretically possible to determine the remaining 


ones by finding the corresponding stable age distribution. 
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A set of 36 stable age distributions was compiled describing 
six different levels of fertility by the gross reproduction rate, and 
six different mortality leveis given by the expectation of life at 
birth (e?) in years. In the model the following values of gross repro- 
gucCionerate mere considercd ss 4. O30 are. 20. 1. Sond al .0e) 20. 30, 
40, 50, 60, and 70 years for eS. As previously mentioned, due to small 
variations between the age-specific fertility rates for various popula- 
tions, the standard ratio 1:7:7:6:4:1 for the six five-year reproductive 
age groups (15-44) was assumed for each gross reproduction rate. The 
weights in this case are not strictly proportional. Rele ascribed 
lower weights to the extreme age groups 15-19 and 40-44 because of 
their higher variability of the rates in these age groups. Some differ- 
ence in this respect would clearly appear between countries with high 
and low fertility. The evidence, however, showed that these differences 
were not substantial. 

The choice of child-woman ratio and expectation of life at 
birth as two population characteristics, each representing different 
categories, was based on the following facts: a measure (such as child- 
woman ratio) derived from the age distribution is easier to calculate 
than any other when we face inadequate registration. In fact, four 
types of child-woman ratios were used by Rele: 


C(0-4) C(0-4) C(5-9) C(5-9) 
W(15-44) W(15-49) W(20-49) W(20-54) 


(C stands for children and W for women, with the age group in 


parentheses). 
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To eliminate errors of the census regarding under-enumeration 
of children below age 5, the last two ratios were included. Though 
the age group (5-9) suffers less from this defect, it is affected by 
mortality for a longer period of time. 

The choice of e? has practical implications. The advantage 
here is that the value of e} can only be roughly guessed. Even if this 
value is guessed wrongly, it will have a relatively minor effect on the 
fertility index. Rele has shown that a guessed value of e? to the near- 


est multiple of ten will be sufficient for the estimation of fertility. 


2.0 Estimation of Gross Reproduction Rate 

Gross reproduction rate may be given by the formula 
GRR = 5 5° (bE )K, where b; is the eee of live female births, 

i=l a 

registered during the year, to mothers of age (i); Ps is the mid-year 
population of women of the same age; K is equal to 1,000 (Barclay, 
1968). In other words, it is the sum of age-specific fertility rates of 
females 15-44 or 15-49, counting only female births. It is a summary 
index of fertility customarily used in fertility analysis and gives us 
the expected number of "daughters per woman" assuming no force of 
mortality. 

The procedure, which is based on Rele's method, essentially 
involves the usual method of establishing relationships between the de- 
pendent variable (in our case, gross reproduction rate) and independent 


variables (in our case, child-woman ratio and eo). The constants pre- 


sented by Rele (1967) (see Table 4) were employed to estimate the gross 
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reproduction rate from the regression equation y=atbX, where y is the 
gross reproduction rate, X the child-woman ratio, and a and b are the 


Rele constants. 


Zieh, Estimation of Intrinsic Birth Rate 

Estimation of crude birth rate is to be carried out in two 
stages. The first one involves the estimation of the intrinsic birth 
rate on the basis of which the crude birth rate will be derived. 

The estimation of the intrinsic birth rate will be the estima- 
tion of the birth rate which refers to the corresponding stable age 
distribution. Thus "the intrinsic birth rate of any population is its 
expected birth rate when the age distribution of the population coin- 
cides with that of a stable population with the same age-specific 
fertility and mortality rates" (Rele, 1967: 52). Consequently, the in- 
trinsic birth rate is only one for the given level of fertility and 
mortality, because it is related to a fixed age distribution. [In turn, 
the crude birth rate may change with the actual age distribution of the 
population (Rele, 1967: 52). 

Rele examined the relationship between intrinsic birth rate and 
child-woman ratio under different levels of mortality. The relationship 
between birth rates and child-woman ratios on the one hand and gross 
reproduction rate and child-woman ratio are clear from the Tables 5 
and 6, and Figure 2. In comparison with relationship between child- 
woman ratio and gross reproduction rate, we can notice that the former 
does not show linear relationship. Therefore, instead of fitting 


; fi 
a straight line, the second degree equation y=atbX+cX was used, where 
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TABLE 5 
BIRTH RATES ESTIMATED FROM CHILD-WOMAN RATIOS COMPARED 
TO THE ACTUAL BIRTH RATES FOR STABLE POPULATIONS 
DESIGNATED BY THE GROSS REPRODUCTION RATE 
AND EXPECTATION OF LIFE AT BIRTH* 


Estimated Birth Rates Using 


Actual 
3 C(0-4) CO-9) Birth 
So GBR W(15-49) W(20-54) Rate 
20 4.0 63.8 63.8 63.8 
20 Br0 50.5 50.5 50.5 
20 Dds 42.8 LOA 42.8 
20 Ae S42 eye! 34.2 
20 1.5 24.8 24.8 24.8 
20 10 14.6 14.6 14.6 
30 4.0 59.8 59.8 59.8 
30 3.0 hy) oe 47.8 hy Ry 
30 25 40.7 40.7 40.6 
30 DD 32.35 32.5 3257 
30 5 23.8 2378 2378 
30 wets) aWAea 14.0 14.0 
40 4.0 SG aye 513 
40 3.0 46.0 46.0 46.0 
40 25 39.3 39.3 394.3 
40 De SULA: S147 Serey, 
40 1.5 23-21, 9351 234 1: 
40 1.0 13.6 13.6 13.6 
50 4.0 55.17 BSig7) Sey, 
50 3.0 45.0 45.0 44.9 
50 225 38.4 38.4 38.4 
50 220 ae 31.0 cw 
50 1.5 Jey) 227 ry ey) 
50 10 13.4 13.4 13.4 
60 4.0 54.1 54.1 544 1. 
60 3.0 43.9 43.9 43.8 
60 255 suey) DI 3767 
60 2.0 30.6 30.6 30.6 
60 ES 2a 92k 2965 
60 hee) 13.4 1304 13.8 
70 4.0 Sey yay) 52.7 
70 3.0 43.0 43.0 42.9 
70 2e5 37.0 Spit 37K0 
70 OPO 30.0 30.0 30.1 
70 165 UR) 22.2 2063 
70 0 dias 13.4 ies 


* Estimated birth rates using the coefficents for the curvilinear 
relationships given in Table 7. 


Source: R. J. Rele, Fertility Analysis through Extension of Stable 
Population, Concepts,” 1967 2 Table 14.)'p.855. 


fu 


* . 


. * @ 
an nd a ee ce 


« * - ° * 
cc rh nnm 


SMonreoc ororoec one 


. 


pee 
wen 


SQGRS SEsee RRLRRR SeSess RAARSS BEAGAB 


26 


TABLE 6 
CHILD-WOMAN RATIOS IN STABLE POPULATIONS BY GROSS 
REPRODUCTION RATE (GRR) AND EXPECTATION OF 
LIFE AT BIRTH (e°) 


_C(0-4)* C(0-4) C(5-9) C(5-9) 
a GRR W( 15-44) W( 15-49) W( 20-49) W( 20-54) 
20 4.0 0.8835 0.8220 0.7699 Ono 
20 3.0 0.6776 0.6206 0.5924 0.5466 
20 2.5 0.5713 0.5174 0.5005 0.4570 
20 2.0 0.4615 0.4116 0.4052 0.3648 
20 1.5 Ons472 0.3029 0.3060 0.2697 
20 is 0.2299 Om1927 0.2028 On1728 
30 4.0 0.9760 0.9107 Ge Oita) 0.8533 
30 3.0 Oe7513 0.6903 0.7024 0.6481 
30 ees 0.6349 0.5769 0.5942 0.5424 
30 2.0 0.5116 0.4577 0.4794 0.4312 
30 ita 0.3886 0.3402 0.3647 0.3213 
30 f20 0.2590 0.2188 0.2427 0.2074 
40 4.0 1.0418 0.9737 0014 0.9381 
40 a0) 0.8034 0.7394 0.7729 047.133 
40 DS 0.6796 0.6187 0.6543 0.5974 
40 220 0.5513 0.4945 0.5310 0.4779 
40 125 0.4174 0.3662 0.4023 0.3544 
40 TO One 73. 022355 0.2684 0.2284 
50 4.0 1.0988 1.0290 T0782 1.0067 
50 3°,.0 0. 8506 0.7848 0.8312 0.7684 
50 pees) 0.7186 0.6559 0.7026 0.6426 
50 20 0.5835 0.5248 0.5706 0.5145 
50 5 0.4436 0.3906 0.4340 0.3832 
50 ite@ 0.2963 OnzoLs 0.2901 0.2474 
60 4.0 et oS T0875 1.1460 ita Oe ye 
60 3.0 0.8960 0.8289 0.8867 One216 
60 Wheis 0.7595 0.6953 On7517 0.6893 
60 a0 0.6174 On5572 0.6113 0.5528 
60 1.5 0.4688 0.4143 0.4644 Oc4113 
60 0 OS 147 0.2687 0.3118 0.2670 
70 4.0 1.2188 1.1469 1.2189 nrc 
70 aa) 0.9440 0.8758 0.9443 One7 71 
70 bets 0.8009 0.7355 0.8013 0.7369 
70 220 0.6501 0.5887 0.6506 0.5900 
70 1 a) 0.4957 0.4398 0.4962 0.4411 
70 ie 0.3334 0.2860 0.3339 0.2871 
hia 2 > Re ROR De. caaeee Ds re ee 
peUCUeH) heveHild= -atio obtained by dividing the number 
WC15-44) denotes the chi woman ratio a y g m 


of children aged 0 to 4 by women aged 15 to 44. A similar 
method has been used to obtain the other ratios. 


Source: R. J. Rele, Fertility Analysis through Extension of Stable 
Population Concepts, 1967: Table 2, p. 16. 
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Source: 


FIGURE 2 
RELATIONSHIP BETWEEN THE CHILD-WOMAN RATIO AND THE 
BIRTH RATE BY EXPECTATION OF LIFE AT BIRTH (e. ) 
FOR STABLE POPULATIONS 
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CHILD WOMAN RATIO: C(5-9)/W(20-54) 


J. R. Rele, Fertility Analysis through Extension of Stable 


Population Concepts, 1967: Figure 8, p. 54. 
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X is the child-woman ratio and y the birth rate. Table 7 gives the 


coefficients a, b, c for the child-woman ratios C(0-4) and C(5-9) . 
W( 15-49) W(20-54) 


220 Estimation of Crude Birth Rate 

The general formula for the Crude Birth Rate = B x 1000, where 
B is the number of total registered live births and P a total popula- 
tion. The crude birth rate is quite useful because it affords the 


widest possible basis for comparison with data of other populations. 


Rele (1967) arrived at the formula: 


db. = b, *_ (Weighted sum + Total Population) for the given population 


(Weighted sum + Total Population) for the corresponding 
stable population 


to obtain the relationship between the crude birth rate hes and the 
intrinsic birth rate b,- The weighted sum is defined by 1 ° W(15-19) 

+ 7 ° W(20-24) + 7 ° W(25-29) + 6 © W(30-34) + 4 * W(35-39) +1 
W(40-44), where Ws refers to the number of women in the age groups (i, 
i+ 4), and the weights 1, 7, 7, 6, 4, 1 correspond to the average pat~ 
tern of relative age-specific fertility rates. The values used in the 
denominators are shown in Table 8. The important point to realize is 
that instead of looking for the actual leveis of age-specific fertility 
rates, their relative levels are sufficient for our estimation purposes. 
There may be actually two means of arriving at the weighted sums: one 
could make use of the actual relative age-specific fertility rates 
(which are rarely available for developing countries) or make use of any 
other weights which should be close enough to the actual rates in 


a given situation. 
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GROUPS TO TOTAL POPULATION FOR STABLE POPULATIONS BY 
GROSS REPRODUCTION RATE (GRR) AND EXPECTATION 
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TABLE 8 
THE RATIO OF WEIGHTED SUM OF WOMEN IN THE REPRODUCTIVE AGE 


OF LIFE AL BIRIF, (en) * 


Ore) TO Ore 


* The weighted sum is 
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ape SE 
9443 
#9603 
9423 
- 8534 


defined by 1.W(15-19) 
+ 7.W(20-24) + 7.W(25-29) + 6.W(30-34) + 
4.W( 35-39) + 1.W(40-44) , 


where 


denotes 
the number of women in the age group given 


in the parentheses, and the weights l, 7, 


7, 6, 4, 1 correspond to the average pattern 


of relative age-specific fertility rates. 


Source: 


J. R. Rele. 
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Fertility Analysis through Extension of 
stable Population Concepts, 1967: Table 5 sop. 58. 
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The above outlined method was tested by Rele (1967) on countries 
with available data by comparing the intrinsic and the derived crude 
birth rates with crude birth rates based on registration characteris- 
tics. Countries chosen were limited to the European countries only. 
Both calculations showed very close results. In fact, the difference 
between the estimated and the mean registered crude birth rate was not 


greater than 1.7 per 1000. 
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CHAPTER III 


ESTIMATION OF FERTILITY RATES FOR SELECTED 
ETHNIC GROUPS IN GUYANA 

Due to the unique demographic history of Guyana, we find 
clusters of various ethnic groups of different sizes. From the brief 
account of the history of the population in the first chapter, it fol- 
lows that the various ethnic groups comprising Guyana's population 
will experience different fertility levels. Estimates of gross repro- 
duction rate, intrinsic birth rate, and crude birth rate for the 
different ethnic groups will be presented in this chapter. Ethnic 
groups having small populations (e.g., Syrian, Lebanese) have been ig- 
nored for this analysis. The data by age from the 1960 census are 
essentially the main source for the analysis, enabling us to evaluate 
child-woman ratios. A note on the quality of the data used for the 


exercise is also given. 


Sel Quality of Data 

One of the major problems in the demographic analysis of the 
population of an underdeveloped country is the inaccuracy surrounding 
age statements. This is usually caused by two factors: 

1. Deliberate misstatements of age, and 

2. Involuntary misstatements (You Poh Seng, 1968: 164). 
There is a tendency for a concentration or "heaping" of frequencies 


at regular intervals; usually, in the ages ending in BOS Candis fi 
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A test for age heaping is possible through the calculation of 
"age ratios." An "age ratio" is defined as the ratio of the enumerated 
age group to the average of its two adjoining age groups (Barclay, 
1958: 70). If an age is reported correctly, the ratios should approxi- 
mate unity. An erratic pattern of "age ratios" is a sign of defects 
located in certain age groups. 

Age ratios were computed for Guyana (Table 9). Results for 
both sexes show fairly erratic fluctuations from what is expected. 

To illustrate this unevenness of the population data by age, 
the age ratios for both sexes in 1960 were plotted against the age 
ratios based on 1955+ data (Figure 3). We can clearly see inconsis- 
tency between these two curves: for example, in the age groups 35-39 
and 45-49, an over-enumeration could have occurred in 1960. 

Another method of testing for age statistics is tracing the 
Same cohort of people in two censuses (Table 10). It can be seen that 
there are more people in the age groups 5-9, 10-14, and 15-19 in 1960 
as survivors of the age groups 0-4 and 10-14 in 1955. This can hardly 
happen since some people had to die during this five-year span. We 
should caution the reader that we are dealing with United Nations' 
estimates for 1955 where estimation errors are likely. Furthermore, 
the United Nations' Demographic Yearbook ( 1956) excluded Amerindians 


from the total population but separately estimated them at 19,056. 


Se the census previous to 1960 was taken in 1947--thirteen 
years before--the United Nations' estimate for 1955 (United Nations' 
Demographic Yearbook 1956: 134) was utilized for comparison purposes. 
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TABLE 9 
AGE RATIOS FOR BOTH SEXES IN GUYANA, 
1955 and 1960 


Age 

Group LoS 1960 
5-9 029512 1.0809 
10-14 029451 0.9816 
HHS S15) 0.9563 0.9244 
20-24 0222 OSI 5296 
Ppa EPA On o4d 7 0.9639 
30-34 WEEV Ets Ong oos 
5539 0.9985 1.0317 
40-44 OS ras) 0.9181 
45-49 LZO0705 1.0908 
50-54 029305 0.9514 
Doo! 1.0060 1.0344 
60-64 09303 0.9734 
65-69 G...9657 0.9660 
70-74 1.0005 0.9274 
Ta-19 0.9455 0.9304 
80-84 0.7184 0.8032 
6-07 037863 1.2041 


Source: Computed from the 1960 Census of British Guiana and 


United Nations' Demographic Yearbook 1956. 
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TABLE 10 
AGE DISTRIBUTION FOR BOTH SEXES IN GUYANA, 
1955 and 1960 


Age 
Group 1955 
0 18810 
1-4 66215 
0-4 85025 
Soe) 64670 
10-14 20955 
i ee) 42820 
20-24 3859.5 
2-29 32690 
30-34 28275 
52-39 25380 
40-44 22560 
45-49 21025 
50-54 16720 
Bea ae 13045 
60-64 9215 
65-69 6765 
70-74 4795 
75-719 2820 
80-84 1170 
85-89 460 


Source: Computed from Census 1960 for British Guiana and 
United Nations, Demographic Yearbook 1956. 


1960 


21636 
76541 
98177 
90948 
70103 
51884 
42157 
Sees). 
32458 
29003 
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22774 
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15098 
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Consequently, we have to assume that the above inconsistencies occurred 


most likely from age "heaping." 


Sid Estimates for Guyana 

The choice of ethnic groups was as follows: Amerindians, East 
Indians, Chinese, Negros, Mixed, and Portuguese. In the 1960 census, 
however, "Whites" were classified as a distinctive group but no 
estimates are provided for this group in view of its small size. 

In estimating fertility measures for Guyana, only two types of 
child-woman ratios were used: C(O-4) and C(5-9) . These were 

W(15-49) W(20-54) 
chosen because Rele (1967) was able to arrive at better estimates of 
gross reproduction rates with the help of these two indirect measures. 

According to Demographic ie vetroold 1970, the expectation of 
life at birth in Guyana for the years 1959-1961 for males was 59 years 
and for females 63 years; the average expectation of life at birth for 
both sexes was 61. Thus e, = 60 was adopted. For the purpose of com- 
parison and also to show the relative insensitivity of different 
mortality levels on the fertility index, the level of es = 50 was also 
chosen. 

One more caution regarding the choice of e>: as correctly 
pointed out by Rele, we should chose e? which would refer to some 
period more than 5 years before census. The reason is that our child- 
woman ratio is based on the children surviving during the 5 years 
before census when the effect of mortality improvements on young ages 
are most pronounced. Taking ej at the time of census would tend to 
over-estimate the fertility index. The eo in 1950-1952 was 53.2 for 


males and 56.3 for females, the average for both sexes being 54.7, 


oe 7? a Pa, ; 


a 


trun tit ta ts et lw oa 
© gathaint” aye vox yeti seam 


' 
#08 ¢anlbolwomAd veWobici ee sev eqory olmizs to estedo sat 
<tuereo 0881 409 oT .sasuvestoT bas ,hextM ,Bovget , oeandth) , eontbal 
on Jud qutaa ovbsontierts « ee belatneplo oxew "aereel” psevenod ; 

vazté Ulém@ ext Yo walv ot quoxg ety vo? beddiorg sae eocenbies 

to saqyd ows ying .aanywo tot aoriede yiiitsrad getvesizeo af 
s1ew seat ae bon lees ar ‘boeo stew eotoey negowbitdo 

16 oeteniifes vagedd Ye avinze co) side eaw (Td01) olei aauesed easels ~ 
,s@niagee 374rthal oe esd) Yo yled eds adv warxer TOL a hOTgeE BBOTy, 
io sibincsinei of) OvRi . Agodetsy otsgnegomed oc yatbsogml 
artaey. Chamw eelom m0? [et l-0FO) eraey sot yo? nano ml fozid a8 etit 
10% #92bd tn SRil Jo noksugsqxs Sagseve ons pereov £8 welegee 202 Bas 
-woy Bo -sengaeg of tol .batqhds exw 00 = fo nuit .1d sow game dod 
Jaesst2ib Io y2ividiansenl avigeit ols wode oo osfe baw gealzag 

oie agw Ot. = $s Yo evel sid wrdhmt yotliivs) uty no eteval Qoeiagtan | 
+ mimo: 

Yitodruse be 3 je to s5lods 97 gntbyage1 noldves svtm OOO 
hon oF veer tluow utile fa svors blootle ow olen 46 ai6 Regalog 

ica a iain reload Akane sas cont t 9 Cee 


38 


We can therefore see quite an improvement in mortality in 1960, most of 
which presumably occurred during the 5 years preceding the census in 
1960. Consequently, the choice of e2 of 60 will tend to over-estimate 
and ej = 50 to under-estimate the actual fertility. However, as already 
mentioned, if we take the value of e§ as the nearest multiple of ten, 
we will introduce only a small error in our fertility index. Therefore, 
when using values of e$ = 50 and 60 for estimation purposes, we should 
obtain fairly close results. 

Estimates of fertility rates for the major ethnic groups in 
Guyana obtained by Bogue-Palmore method are presented in Table 11. The 
"Mixed" group has an extremely high crude birth rate of 53.7. Next to 
the "Mixed" group are the East Indians with a crude birth rate of 48.1 
and Amerindians with a crude birth rate of 44.6. The Chinese and the 
Negros show considerably lower fertility as compared to the first three 
groups. The crude birth rates for these groups are 20.1 and 35.4, 
respectively. The crude birth rate for Guyana as a whole is 43.3. 

By Rele‘'s method, gross reproduction and crude birth rates were 
obtained and are presented in Table 12. The gross reproduction rate |? 


is highest for the 'Mixed" group (3.7), followed by East Indians (3.3), 


2 GRR is GRR with e$ = 60 and child-woman ratio C(0-4) 
: WC15-49) 

GRR, is GRR with e$ = 50 and child-woman ratio C(0-4) 
W(15-49) 

GRR. is GRR with e® = 60 and child-woman ratio C(5-9) 
: W(20-54) 


GRR, is GRR with e$ = 50 and child-woman ratio C(5-9) 
W( 20-54) 


| . 
m2 soomovosamt sa oakep: sme oroteraty aaa Wo 
fisowrg eiovy ¢ a0? gktol Sarnbeinge “ef inmweorg, dtd 
suamlvas—neve wo bneo Eftw 08 to fe to sobail odd , yinoeepwand 
Viedrie an ,sovawoH .ydfiteewt fausce edt stemtjeevebne od 02 + a 7 
(052 % alqiilie fasynen aly ac So Yo Oulav sf shed ow TP hewot sme 


oxreroyvet! .2ébnb yelfives3 ano nt vorzo itege ow via souluriat aan 
bined ow ,@eaedeig roldsdiies tol 08 foe O¢ * fo to waviny gabes cinder 

esTaohs stele Uleted ntasdd ' 7 
fh equota oiniio yvefain aia To? egge1 yall bare} To O0onelias 


eft 12 olde? nt begieeerqg oo bordgem oxca@lat-onget vi boeladde ace qo 7 


7 
> 


67 onal? iVV02 Yo Siar dacld abi pla yiestdko on ert query “Some” 
(Ba Sy edit Wed abuss 5 isiw ene tbal sae os im query “Hoe iM” ofa 
SU? baw stetkdl of .0.4¢ tocvasdeutsyId sbutro o cite onetidivedt bee 
suvis Deri? eft vo bezeqnds ep WLiS2eo rowel yfdatebletcs vote Sozgell 
O.Ce bes (00 oth aqvouge Seeds rot usse> dsyhd wlares od? —y : : 
8.0% @ afor o 6 bawybd tOi der Add shure oct eawbeROgeeT 

sxew estar ind abuts baz eoloaubotyes eaurg . bossa e'alakh yf Re 
* aa qalisuberqas wntgy sil .£! eideT nt Beonmsecty otn Bre eo 7 
o(€-£) anal bat Jena qd bewollor ,(T2f) quaxy "heel" att aod aundgtt 2 
de(Q. oases ommawe hLiit> bits 08 = Jor do.tw HO at _nao* 7 - 


- 
a 


ian 


2a haa Pisaow biti, be 0 = fe uitw HID at AD ‘ha 
i OIG meMOWBALii> ban 02 ~ | ee OL os 


nubae ial ne 
7 se —t 


39 


°e]eq snsuej WorZ soVeUTIJSyY :201N0S 


a 


(S a € 9T 6 71 fal 67-SY7 

9¢ 89 CC G8 IS GL G9 77-04 

89 LT 6S LUE Lew T6L 89T 6€-GE 

ECE LSC Gala €O€ 66. eG EVE 7e=—0o 

cst 6cE OLT L8€ - 692 IGE OCE 6C-SE 

Gok AWA O9T O8E 09C EVE Cle 70-06 

€v (ACEN LE €ST 06 Cel oe BE 61-ST 
VASV 
78 861 BL O77 €ST 6172 c6L YaAd 
T80°€ T6€°9 98 oe Mii Te 770°S 068 °9 861 °9 RAF 
67 0G 9° 71 T°0¢ £2 ES 7° GE ea shy, ey Yao 

aso3nq10g ueTpuTIOUYy asouty9 PpoxTW O139N ueTpuyl 4seqy eure Ans) 


GOHLAW S,HXYONTVd GNV ANDOd -—- VNVAND YOX SHALVWILSHA ALTONA 
TT aATavi 


i! £yatT 


8760 auens) ang? eavaghied «323002 ; 


40 


"eleq snsuoj Worlsy soqVeUlTIsy -o0J1IN10S 


rake SLY °SZ 9° €S Bic S795 “Ly "399 
ez 6° YY ee 8° 0S 9° SE fei¢ thy Suao 
E°L1 L's Z°61 ca1S 9° 9€ g'Sy Ie Cag 
1°02 9° Eh e711 0°61 Lye Leh "ZY "go 
6a °€ 1 IY 9°Z a) cae "wxa9 
Lt 2G g°T 7 Gz Ge ae baa 
9°T ze Gal 67 9°2 Gee Tee Cra 
oat Tee 971 fe 9°2 ays ore Lao 


asensnqiog ueTpuTAoUly asouTtyO 


pexTtW OIS0N ueTpuy 4sey eue An‘) 


. es. = ws be Ue UL SS See 


GOHLAN S,a'THY--VNVAND YOd SALVWILSH ALITILAad 
él ATaVL 


y.€ aS : E.f 0.¢ 
e.€ 6,5 c.f L.E 
B.e r,s a tt 
fa a.s £4 ¢.€ 
*, BB ,.0t {.€6 ca 

i¢ a, OF G.e% {eh 
A.(¢ A.¢E L.te ELas 
& £2 PAX 2 ¢, de Va 


azo 2yets) ads? astenised 


5 


2Soi8d 


41 


Amerindians (3.1), etc.. The results of gross reproduction rate, show 


the same ordering of ethnic groups as in the previous case. However, 


all values of gross reproduction rate, are slightly higher than those of 


2 
gross reproduction rate). Gross reproduction rate, order the ethnic 
groups differently. The highest value of gross reproduction rate, was 


3 
observed for the East Indians (3.9) followed by "Mixed" (3.8), Amerin- 
dians (3.2) and Negros (2.5). We get the same ordering of ethnic groups 
with gross reproduction rate,. The gross reproduction rate, shows 


again higher values than those of gross reproduction rate A similar 


3° 
change has occurred with crude birth rate, and crude birth rate) as 
with gross reproduction--the East Indians have higher crude birth rate 
in these two categories than "Mixed" group. In all cases, the fertility 
measures for the Portuguese have the lowest values among the selected 
ethnic groups. It is, however, not possible to compare these fertility 
measures with those obtained by direct method (i.e., derived from re- 
gistration systems and census data) due to non-availability of adequate 
data. Even though there were estimates prepared for some Latin Ameri- 
can countries by Cho (1965) and Collver (1965), Guyana was not included 
in ithe list of these» countries. 

Since the estimates in this exercise were derived from two 
independent procedures, we can compare them for consistency. The crude 
birth rates obtained by both these methods are fairly close. This 


lends support to the fact that the ethnic-specific fertility rates are 


satisfactorily estimated. 
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CHAPTER IV 
DIFFERENTIAL FERTILITY 


Many questions appear when a researcher starts looking at 
fertility differentials in a population. Is the differential due to 
the fact that certain segments of the population are not able or not 
willing to bear children? Are psychologicai factors of motive and 
preference for children, or biological factors, more central to an ex- 
planation of the differences? Unfortunately, both factors are always 
present in determining fertility differences. In some instances, 
biological factors have been culturally influenced. 

In answering the above questions, discussion will be centered 
on the following: 

1. Biological Factors 

2. Sociological Factors 


3. Davis-Blake Framework 


eg Biological Factors 

All biological factors affecting fertility operate through 
fecundity (the physiological ability to reproduce). Fecundity is 
a function of several factors such as age, health, heredity, inter- 


pregnancy interval, and coital incidence. Some of them are discussed 


below. 
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a. Age. The capacity of a woman to reproduce is limited to 
a certain age span of her life. This period can vary in length from 
31 to 33 years. According to biologists, a female can theoretically 
give birth to 20-22 children during the childbearing period (Thompson, 
1953: 172). The fact that in real life this does not happen indicates 
that other factors must play an important role in determining fertility. 
b. Health. To experience the highest possible fecundity, 
a woman must be in a state of good health. The reproductive system is 
directly affected by gonorrhea and syphillis leading to fertility im- 
pairments. Nutritional deficiency, psychic stress, etc., also affect 


directly or indirectly the reproductive capacity. 


4.2 Social Factors 

Social factors such as a society's institutions, laws, values, 
policies, income, education, or value placed on marriage and children 
influence fertility and operate differently in different situations. 

a. Occupation. Analysis of fertility by occupational groups 
tended to show that the average number of children per couple was in- 
versely related to the occupational status of the husband. Kiser, 
et_al. (1968) noticed that in certain population groups in the United 
States the occupational differential was reducing over time. 

b. Income. In the case of income, the inverse relation is not 
very explicit. Even though this relationship is generally inverse, 
consideration of the Kiser, et al. study (1968) for the United States 
requires us to modify this view. Controlling for age, it was seen that 


the relation was direct at ages under 25, absent for age group 25-29, 
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and inverse at ages 30 and over. An explanation for this phenomenon is 
that young people of high income are more likely than people of low in- 
come to confine their childbearing to a relatively short period after 
marriage and are more receptive to contraception. 

c. Education. Fertility varies inversely with respect to 
education. The number of children born per married woman who had com- 
pleted childbearing varied between 1.4 for college graduates and 3.0 
among those with only elementary education. There is again a tendency 


for a narrowing of this differential (Thomlinson, 1965: 181). 


4.3 Davis-Blake Framework 

Davis and Blake (1956) classified the social variables that 
affect fertflity, either by interfering *with; or by facilitating the 
completion of, the different stages of the reproductive process. They 
were able to group the social variables under three main headings: 
factors affecting exposure to intercourse, conception, and gestation 
and parturition. Their model was the first which focused upon the re- 
lationship between institutional mechanisms in a society and 
"intermediate variables." Davis and Blake (1956: 211) presented their 
model schematically as follows: 


I. Factors Affecting Exposure to Intercourse 
("Intercourse Variables") , 
A. Those governing the formation and dissolution 
of unions in the reproductive period. 
1. Age of entry into sexual unions. 
2. Permanent celibacy: proportion of women 
never entering sexual unions. 
3. Amount of reproductive period spent after 
or between unions. 
a. When unions are broken by divorce, 
separation, or desertion. 
b. When unions are broken by death of husband. 
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B. Those governing the exposure to intercourse 
within unions. 

4. Voluntary abstinence. 

5. Involuntary abstinence (from impotence, 
illness, unavoidable but temporary 
separations). 

6. Coital frequency (excluding period of 
abstinence). 

II. Factors Affecting Exposure to Conception 
("Conception Variables"), 

7. Fecundity or infecundity, as affected by 
involuntary causes. 

8. Use or non-use of contraception. 

a. By mechanical and chemical means. 
b. By other means. 

9. Fecundity or infecundity, as affected by 
voluntary causes (sterilization, subincision, 
medical treatment, etc.). 

IIL. Factors Affecting Gestation and Successful Parturition 
("Gestation Variables"), 
10. Foetal mortality from involuntary causes. 
11. Foetal mortality from voluntary causes. 


In the absence of these limiting or facilitating "intermediate 


"we could assume that women are capable of bearing the num- 


variables,' 
ber of children close to their maximum reproductive capacity. It is 


these social factors behind the biological ones that are responsible 


for the differences in fertility within a society and between societies. 


4.4 Development of Research Hypotheses 

Most of the childbearing occurs within marriage. Therefore, the 
number (or proportion) of cohabiting fertile females and the type of 
union are important from a fertility perspective. Braithwaite and Ro- 
berts (1963) studied mating patterns among the Negro Pontibart on of 
Trinidad. The distribution of mated women in Trinidad, as revealed in 
their data, ie eiven in Table 13, 


The chance of being exposed to intercourse is highest for women 


t ' 


in the last category, that is, in "married union," and lowest for women 
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TABLE 13 


DISTRIBUTION OF MATED WOMEN BY UNION STATUS, TRINIDAD 


Union Status Per Cent 
Not in union 30.3 
In visiting union aire 
In common law union PAN S\N 
In married union 27524 


Source: L. Braithwaite and G.W. Roberts, “Mating Patterns 
and Prospects in Trinidad."’ Proceedings of the 
International Population Conference, New York 1961; 
Phe caves bs 
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in the "visiting" category, because of the intermittent nature of the 
sexual contact of the participants. Correspondingly, Roberts and 
Braithwaite found that the visiting type of union produces fewer 
children as compared to married unions. 

Populations of South and Central America are characterized by 
a high incidence of consensual unions. Mortara (Bogue, 1969: 328), in 
his study of Latin American countries showed that in five of them (e.g., 
Guatemala, Haiti) the number of persons living in consensual unions was 
larger than the number living in normal marriages. In eight others, 
there were at least 50 consensual unions per 100 regular marriages 
(e0e oe GCUDd weer), 

Consensual unions are uSually unstable and hence can influence 
the fertility level of population. Blake (1961) and Stycos (1968) find 
evidence to support their contention that unstable unions depress fer- 
tility. They found that married women who were close to the end of 
their childbearing period had 70 per cent more pregnancies than women 
in visiting relations, and close to 50 per cent more than women living 
in common law. 

Another important factor to be considered is the proportion 
ever marrying. Each population group seems to have its own unique pat— 
tern of marriage. Hajnal (1953) assembled data for proportions of 
single at certain ages for several countries in Europe and in the 
United States and found that countries of North-Western Europe experi- 
enced "a marriage boom" during the period 1935-1950 and that this 
partially caused the so-called "baby boom" of 1946-1950. His data 


indicate that during the period proportions of single women or men were 
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relatively smaller than in previous years. For fertility studies the 
proportion of women is an important demographic parameter because un- 
married women have the lowest chance of being exposed to the risk of 

childbearing. The occurrence of this phenomenon varies greatly among 


the various socio-economic or cultural groups. 


4.5 Hypotheses 
On the basis of the previous research discussed above, we see 
that a number of factors are involved in understanding the fertility 
patterns of the different groups which constitute a nation. From this 
range of factors three have been selected for explaining the fertility 
differential in Guyana. 
The hypotheses are: 
Hi. If a female population in a group is characterized by 
a larger incidence of unstable unions then that group will have lower 
fertility than one which is not so characterized. 
H2. If the proportion of single women in reproductive ages in 
a population segment is large then that segment will have lower fertility. 
H3. Lf a population group has a higher proportion of females 
with a certain level of education then that population group will 


experience lower fertility than one with a lower level of education. 


4.6 Negro-East Indian Fertility Differential 

The multiple regression analysis is employed to test these 
hypotheses. The method essentially involves establishing the relatiomr 
ship between some fertility index (child-woman ratio) as dependent 


variable and proportions of unstable unions, single women, females with 
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a certain level of secondary schooling as independent variables. 

Those administrative districts each of which had at least 40 per 
cent of a particular ethnic group have been chosen as units of analysis. 
Operationalization of the dependent and the independent variables was 
done as follows. The child-woman mee C(0-4) was calculated for 

W(15-49) 
each enumeration district. The proportion of common law unions in 
a district was computed as the ratio of women in the age group (15-44) 
who live in common union to the female population in the age bracket 
(15-49) years. Similarly, the proportion of single women in a district 
was obtained as the ratio of single women (15-44) to the female popula- 
tion aged 15-49. The education variable was operationalized as the 
ratio of females aged 15 and over having secondary school certificates 
to the total female population aged 15+. 

Negros and East Indians only were involved in this analysis. 
These two groups comprise about 80 per cent of the total population of 
Guyana. Consequently, there was no district with a significant number 
of population with other ethnic background. Thus, the analysis had to 
be confined to these two groups. 

The analysis encountered the problem of sample size. For both 
East Indians and Negros, the number of data points is five. Dealing 
with only a limited number of observations (because of necessity) as in 


this case, a certain unreliability is introduced into the statistics. 


4.7 Regression Analysis 
When a dependent variable is influenced by two or more 


independent variables, we can represent this relationship by means of 
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a multiple regression equation: 


x = a+ bX, + bX, A MARNG Re rs bx 


where x) is dependent and X, An he x are independent variables (Eze- 
kiel and Fox, 1959: 152). The multiple linear regression equations 
were computed in a stepwise manner with the help of BMD program (Dixon, 
1968). At each step one independent variable is added to the regres— 
sion equation. The first independent variable added is that one which 
shows the highest partial correlation with the dependent variable par- 
tialled on the variables which have already been added this way; it also 
makes the greatest reduction in the error sum of squares. 

However, it sometimes happens that, in a regression model, in- 
dependent variables are highly correlated (Boudon, 1968: 220) and this 
is so in our case. This can be easily seen from the correlation matrix 
(see Table 14). The inter-correlations of the independent variables 
are very high and, therefore, it is difficult to evaluate fully their 
separate effects on the dependent variable. 

For the Negro group, 91.3 per cent of the variation in the de- 
pendent variable is accounted for by the independent variable Xs that 
is, by the proportion of single females. The correlation of x, with 
X, is negative as expected. In view of the high inter-correlation be- 


3 


tween X, and X35 and X, and Xy> the proportion of the varience in x) 


explained by x4 and x, is not high when they were added. 
In the case of the East Indian group (Table 15), the problem of 


multicollinearity was considerably less evident in comparison with the 


Negro group. However, the highest correlation was not between xy and X3 
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TABLE 14 


CORRELATION MATRIX AND MULTIPLE REGRESSION 
COEFFICIENTS -- NEGRO 


Correlation Matrix 


Variable x x x x 
Number ai 2 2 4 
Al 1.000 One: -0.913 -0.754 
2 1.000 -0.852 -0.921 
3 1.000 0.628 
4 1.000 


Multiples Regression Coerii cient 


Step Variable Increase 
Number Entered R RSQ in RSQ 
a a) Ono 129 0.8334 0.8334 
2 2 0.9483 0.8994 0.0660 
3 4 0.9491 0.9007 0.0013 
Legend: x) = child-woman ratio 
x, = proportion of women aged 15-49 who are in common law union 
X., = proportion of women in 15-49 age group who are single 
xX) = proportion of women aged 15 and above who have secondary 


education. 


Source: Regression Analysis 
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TABLE 15 


CORRELATION MATRIX AND MULTIPLE REGRESSION 
COEFFICIENTS --— EAST INDIAN 


Correlation Matrix 


Variable 


Number ~ x, x, a 
ili 1.000 0.882 -0.549 -0.545 
2 1.000 -0.101 -0.395 
3 1.000 0.380 
4 1.000 


Multiple Regression Coefficient 


Step Variable Increase 
Number Entered R RSQ in RSQ 
1 2 0.8824 Gedo 0.778 
2 3 G2 99 62 0.9924 O23 
3 4 OeoatZ 0.9944 0.002 
Legend: x, = child-woman ratio 
X, = proportion of women aged 15-49 who are in common law union 
X., = proportion of women in 15-49 age group who are single 
Xx, = proportion of women aged 15 and above who have secondavy 


education. 


Source: Regression Analysis 
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as in the previous case, but between Xx and Xx, (proportion of common 
law unions). This positive correlation between X, and X, in both cases 
is not in the expected direction. The increase in RSQ has been consid- 


erably more between the first and second step of the analysis than in 


the previous case. And, 21.4 per cent of the variance in X, was 


iy 
explained by X, (the proportion single). 
In any case, the analysis confirms hypotheses H, and H,. Unfor- 
tunately, hypothesis H, is not confirmed. With a small number of data 


i 


points at hand, it is difficult to press this further. The analysis is 
further supported by looking at the data in Table 16. It will be noticed 
that the East Indians, who have higher fertility than the Negro group, 
have a lower proportion of single women. The ratio of educated women is 
also lower for the East Indian woman as compared to the Negro woman. 
There is clearly one more conclusion. It follows from the above that 
the East Indian group must have consequently a higher proportion of ever 
married women which significantly influences its fertility level. 
4.8 Role of Age Composition in Negro-East Indian 

Fertility Differential 

The difference in fertility between various groups may be due to 
difference, among other things, in age composition. To control for dif- 
ferences in age composition, the direct standardization method was used. 
The rate of childbearing varies markedly with age. If two populations 
differ significantly in the age composition of females, it is clear that 
the population with the greater proportion of females in the childbear- 
ing span, ceteris paribus, would tend to have a higher fertility rate. 


Standardization permits comparisons since it helps in keeping constant 
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TABLE 16 


DISTRIBUTION OF VALUES OF X No se, LN GACH. 


i ease £5 ets, 
DISTRICT FOR EAST INDIAN AND NEGRO GROUPS 


Case 
Number x, x, x, x) 
East Indian 
1 0.8970 0.0890 0.0370 0.0180 
2) 0.9140 OL 1020 0.0390 O20 L3G 
3 0. 8830 0.0650 0.0340 0.0150 
4 0.9150 0.0700 0.0240 0.0140 
ef 1.0060 0.1340 0.0260 0.0130 
Negro 
il 64.5220 0.0600 0.0100 6.0680 
Z 0.7430 0.0540 ORO 0.0420 
3 025970 0.0610 Owt020 20310 
4 0.8450 0.0310 0.1790 0.0320 
5 0.8470 0.0340 ORZ510 0.0170 


i 


Legend: X) child-woman ratio 


proportion of women aged 15-49 who are in common law union 


teal 
i 


Hs 
X, = proportion of women in 15-49 age group who are single 
Xx), = proportion of women aged 15 and above who have secondary 


education. 


Source: Computed from 1960 Census of British Guiana. 
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the hidden effect of population structure. 

As a Standard population, the "Mixed" group was chosen. Age 
Standardized (general) fertility rate for the East Indians was 214.3, 
while the general fertility rates of the East Indian and "Mixed" ethnic 
groups were 218.5 and 239.5. This shows that if the East Indian group 
had an age composition of the standard population, it would have its 
fertility lowered by 4.2 points. We can, therefore, say that the East 
Indian age composition is more conducive to higher fertility than that 
of the standard population (Mixed group) which experiences the highest 
fertility in Guyana (Table 17). The Negro standardized fertility rate 
was 157.1 and non-standardized was 152.7, revealing that the Negros 
would have a fertility rate increased by 4.4 points if they had the age 
structure of the standard population. Standardized rates reveal that 
the Amerindian fertility does not change much, leading to the conclusion 
that its age structure is similar to that of the Mixed group. 

If the whole country had the age composition of the 'Mixed" 
group, it would experience an increase in fertility by 1.8 points. [It 
is, therefore, possible to say that Guyana on the whole has a very 
favorable age composition, conducive to overall high fertility. 

These findings are further strengthened if we look at the 
percentage of women in their most reproductive ages, that is, between 
eee 20 and 34 in relation to the total female population comprising the 


ethnic groups under consideration. The distribution is as follows: 
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This confirms the earlier finding that the age composition of 
the East Indians is more favorable for a high fertility performance 
than the 'Mixed."' Guyana, taken as a whole, surprisingly enough, has 
a composition more conducive to high levels of fertility than the 
"Mixed" group. This confirms the fact that the age composition of 


Guyana is favorable for high fertility. 
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CHAPTER V 
SUMMARY AND SUGGESTIONS FOR FUTURE RESEARCH 


This study of fertility differentials in Guyana was undertaken 
with the intention of filling the gap in our knowledge of the demo- 
graphic situation of that country. 

An attempt was made to estimate basic direct fertility measures 
from indirect ones, with the help of two independent methods. Employ- 
ing the Bogue-Palmore method, the crude birth rate, the age-specific 
fertility rates, the general fertility rate, and the total fertility 
rate were calculated. Rele's method yielded estimates of: gross 
reproduction rate and the crude birth rate. 

Both methods showed that the "Mixed" group has the highest 
fertility in Guyana, followed by the East Indian, Amerindian, Negro, 
Chinese, and Portuguese groups, in that order. 

In order to explain differentials in fertility between Negros 
and the East Indians, three hypotheses were put forward: 

1. If a female population in a group is characterized by 
a larger incidence of unstable unions then that group will have lower 
fertility than one which is not so characterized. 

2. If the proportion of single women in reproductive ages in 
a population segment is large then that segment will have lower 


fertility. 


58 


HOMAMSHA BRUTUD KOT MOTTRRIOe GMA YRS 


‘?astabty RewaasyyO ot pinitnetst Ith yuitiara?t Ie ybuze. phd? 
=cush of? Qo sehalwond yuo ot cag Str gatliet te cobtaeaad ads datw 
| . Tt won tad lo moigauatea aidgaag 

aviuensn YIitiors? sgerth »laed steqtdes of sham eew Sqmette ah ; 

—qilge® . .wbodion ymabpoqebe! wet qo qlod ads dotw , sone toeptbhal mos? 
athioeve~ege eft ,#dex i114, sbwio, ole , bovldum ecumint~orged odd gak 
Vibiioxo) [egos Sat bie ,sdar vitilercd Invanee of1 ,wedaz yatltsre? 
28519 i Htamives belilery bidoom e'slek .batelusiag eyew aJa7 
9967 Htxtd shots ott bow wtey pottoubozrger 

raaivid sila kad quore “uoatlt” «fs sedy pawote shodeom Mad 


Ager ,cetbotraie\ »folbnl sand ats yd bowels? , oneal yrelketed 


obt Jod7 at ,agiorg saeugustoT bop ,stenti 
aorasy neewied ‘yititiqel ni élaloaatettih rlelexs 61 tat al 
Shrew) jag sxov esantizeqvs sord. ,snetint cen ale Gam 

qd bestiso.n1eid #2 quotg # ab nolcaleqay deme? 9 TF at 
rawel Svad ILiw query sata mets naoims sldetequ to eadehionh vegzal w 
-bozineInetonts oe Jon et doldw aco. gad yo sfiawsd 

Gt segs ovisoubotggs al asaov algtte to cotizoqesg afd 2 4S 
‘Weve! Sverl Lby-stiomgee tec2 voi gre! et Snomgse nobsataqog & 


59 


3. If a population group has a higher proportion of females 
with a certain level of education, then that population group will 
experience lower fertility than one with a lower level of education. 

Multiple regression analysis was employed for testing these 
hypotheses. The problem of multicollinearity, however, was encoun- 
tered. This was particularly obvious in the case of the Negro group. 
The problem of multicollinearity was considerably less evident in the 
East Indian group. The analysis confirmed two of the three hypotheses. 

It has been demonstrated that the age composition of a popula- 
tion has a considerable influence on its fertility performance. In 
order to study the fertility performance of the various groups in 
Guyana, the 'Mixed'" group was chosen as the standard population. Though 
this group is the most fertile in co results show that if the East 
Indians had the age compostion of the "Mixed" group, they would actu- 
ally experience lower fertility than they do now. It also appears that 
if the remaining ethnic groups had the age compostion of the standard 
population, their fertility would increase. 

The above results are consistent with the data on proportion of 
women in their most reproductive ages. The proportion is highest for 


the East Indian group, followed by the "Mixed" and the Negro groups. 


= Suggestions for Further Research 

Certainly there are areas of this study which could be further 
explored. One direction for future work is to consider fertility in 
relation to other demographic and socio-economic variables. The Davis-— 


Blake model can be exploited to provide demographically meaningful results. 
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The differential frequency of coitus in different groups, ceteris 
paribus, tends to result in fertility differentials. Another important 
factor to be considered is the differential use of contraception. To- 
gether with the age at first marriage and the proportion marrying, 
which determines the number of woman-years at risk in a population, 
availability of birth control facility, etc., a more meaningful study 
of differential fertility can be carried out. The influences of reli- 
gion, place of residence, and social mobility expectations also need to 
be probed into for a comprehensive analysis of fertility differentials. 
Such a detailed study will be rendered possible only if data on com- 
plete reproductive history, marriage, and family planning practices are 


gleaned on a national representative sample of men and women in Guyana. 
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